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Abstract of JP2002246299 

PROBLEM TO BE SOLVED: To provide a 
reflecting type exposure mask capable of 
suppressing a positional deviation of a mask 
pattern and improving a contrast at a mask 
examining time with a DUV light without 
affecting an adverse influence to resolution in 
the mask used for an EUV lithography. 
SOLUTION: The reflecting type exposure 
mask comprises the mask pattern (5) formed 
on a multilayer film (2) having a relatively high 
reflectivity for a DUV light and having a 
relatively low reflectivity than that of the DUV 
light and formed of a tantalum oxide, an oxide 
of a tantalum alloy or an oxide of a nitrogen 
tantalum formed only on its surface vicinity 
part or entirely formed intentionally. 
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[0 05 7] S7 «**BJ©H 2 <D9me>&McJ:& E 

u v v * ft£MauBfc^**eWfe3%*Rffl 

[0 05 8 ] *-J\ H7 (a) ©JcSJc. ®1©WS© 

j^ssiH d j: 5 tc it . Tttas i ±cc* a v % > y 

ffi&£icj:^T^MM2£flMT-S>,, 10 
[005 9]*£, H7 <b)©«fc9tc. £-JlJ«2_Bc 
-y % y > ^ffi* «c v D ffi&c J: o -c # WH-JSI 
&L,TTa)Si2 2c««. 
[0 06 0] &{C S H7 < c) ©«fc5K:. TaJ»2 2 c 
t#iJi£S6T Ci{C.fc-3tTaI2 2c ©iSHfc: T 
aO)12 2b*MtS„ ±ffi©Mffc«HlB. BBR*^ 

[006 HI7 ( b ) fc<fe^H7 ( c ) ©XfliC «fc 
*3> «iKTaOi2 2bl:ft. C©TaOJ122b 
©TJBK T aJB 2 2 a 4#f§vX^»I2 2 j&JJt&sfc 20 

[0062] cmmo^^.i'Mnmz 2 

5&)JUK2 2*»6&5vX^^-> 1 2 £ 
^■r-5ia«» 02 (c) *5<i;t>'02 (d) (hlHjDT* 

[0 06 3] COi^KlTMStlfc. SJliCTaO 
B2 2b£WU COTaOi2 2 b©TJl(CTaJ12 
2aW5vX^A^->12B, TaOl©**6 
ftSfll 1 ©a©»7X^;^-> 1 1 «fc D <bE U 
V*KSt*"SRJR6B*Sit7tr*. Ctll*. TaKDEU 30 
VfttcMT&UfcMMM. TaOgCEUVMtSK 
iR^J: f 3 *>*Slr>e:ttt:J:S. CCDtcib, ±IE*»3£©v 
X#r**-> 1 2 *Rttfc#2 ©»Sfe©^©SI®S 

[0064] $f, ±IB©cfc 5 tC bTJfMStlfc^JRf* 
M (^JSJSI) T-tt, TaOJg©*-r^§nfc)g (HI 

(Dwrnwrnmrn) KM^Euv^*re-siRJDaB#*: 40 

C=h«. M©S«i1f^7u*©^iR^O@^K 

[0 06 5 ] i8tt^>^Jl' (Ta) . ®Kb£>#;t/ 
(TaO) *SSRL.ft:«FeDl)Wi««*SI3eL/. 

;KTaN) {co^T fcl^©!!-^*^-^ GRJRffc 

©e u vft©eR«*. piDBwr*n«i*«a:^iB< 

[OO6 6]09«. £>£;W BBROEUVjetCjttT 
5«JKflHR (f 2) £^1T„ ##*T?fCfiHRK:o 50 
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L>TkPJ;iI©$yKMS! (f 2) *^"T ("Atomic Data a 
nd Nuclear Data Table, vol. 54, No. 2, July 1993" 
. C©tt*s^:g-lHai'EUV^©®l[X^* 

t-ottlRftil/roEtJBTaiHTaN'fTaO 
©##ffi < ft £ . 0 6 © <fc 5 ^iltli, T12 2a€ 
T atf ffit^. C i K J; D E U V*OK«t^iSS>5 C 
tUfinSffetiZ*) * *"0«S4T a OTMtSC iKi 
*> D U V#fc#TS3iiBJ5aH**<ET<Sl* * cim 

«H*>6©E*f*£©£**& < "i"* C 

[0067] «±© <t 5 K.m2<Dm^mm<Dm.mmm 

^7XfK*Wt TaIt©*HtfffiWR»*SWfc3'tt'& 
#yffl£StTC t&C«fc9J&j£$*T.fcTaOJ!2 2 b 
©T(C&.£Ta)12 2 a fC*W^-5^IPm2 2 KJ:^ 
rv^^->l 2£31Mb7cC<!:K:J:?K EUVft 

fca&. euvv y^77 K*»w -5S?#ffiics»s^s 
s-rctj*^. 

[0 06 8] ±iB»2©W»CW^»t?», Tal 

(Dmitrnm^^mm^ntc. gEBfcTaogfcWu 

C©T a OB©T)lfcTaa>&Wr-5 ; tt®«'^JRM*eR 
jR^Jgi lytlKW, T a Nl^T a^M©*ffifi 

JR. TaNJjg. Ta^#HI©2a«Ji^fflJgL/fcJiS©* 

Ha^gp^^s-fb-r c t ic £ k> &i&zti-tzm*m®te 

[ 0 0 6 9 ] m 3 <D9m<Dffl& 

m i o b*«k©» 3 (DmtfcD&Mic J: s e u v y v ^ 
77^ffljgiM^v^^©iiTH#jaa-cs>^= ft*>\ 

[0 0 7 0] Ell 0©J;5tc\ *3©!6Sfe©J££g©E£f 
SRiEvXd'ii, T*« : Kl±ti:^jljil2^^L-. C 
©^»)H2±{C. TaJR2 3aiTaOll2 3b*JK^ 
tIStfciiI2 3^P>%I.VX^;'!$->l 3?rfJ 

tt. ^MDI2 3«. ^JlJ«2±{CTa^2 3 a^RS 
b. C©TaJR2 3a±«:TaOM2 3b*aWI"r4C 
i(Cj;D»)i!4an/cfe©-C*«3. 38IKTaOI2 3b 
£WU C©TaOJR2 3b©TBKTaJ]l2 3a%* 

[0 07 1 ] T aI2 3 a±(CT a Ol2 3 b ^SUf 

2 3 a©j«S*5j:c>'TaOJiS2 3 b©JKfl£*fWW*"*C 
t&gMV&ZttbtC, Tal23 afc J;C>*T a OJS 
2 3 b©JgJ¥£l&— «C"r*Ci*l-C*i. 
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[ o o 7 2 ] m 1 1 u^mmom 3 ©njt©jf#«{c <t s 

E U v y v ? '7 ^ -f fliJKWMflft vx ^©SimiS*©* 
BJ-T-Sia-eab-s. Ml Hcfci^T, H2£|5)D& 

[0 07 3] £f\ HI 1 (a) ©<£*>{£, |il©Jtl® 

[0 07 4] &fC. SI 1 (b) ©<t5K. ^HM2± 

ttltfcflWWS Tal23a *0JtfW3. 10 
[0 07 5] &(C % mil (c) ©j:5fc:, Tal2 3 
aJi(C-7X^M*4M?:«JS-rSTaOM2 3 b^JjST 
•5. TaOM2 3biS. TaO*-y? htS^ft^ 

s» # y > ^is. t a # y y t- zm^-cx -y # y >^ 
cvDffittinc«fcor»fiS3ti4. 

[0 07 6] il 1 ( b ) *J<fctfig 1 1 ( c ) OlgK 
±0, Ta«t2 3a±KTaOJR2 3b*8tJIl/;te*Hi 
©7X^12 3 (*!K:TaOJg2 3 b4*U C 
OTaOM2 3 bOT»KTa!2 3 a4f1"4?Xi' 20 
MI4JS2 3) WftftdftS. 

[0 07 7] &*>\ Ctl«|54©v^^^4M2 3 
-~>;?'U VX*^*->1 3%fJSt4IS»> 13 
2(c) 4b £0*112 (d) iln]D-e*?,„ 

[0 07 8] C©<fc^{CL/-C^Stlfc. atJBiCTaO 
JBS2 3b&WU C©TaOJIS2 3 b©T^fCTaM2 
3a4St5?^W->13lt TaOK©#a>£> 
&S»l©S68t©?15SI©VXi'A^->l 1 iHEU 

v*«c»-rs»jRflB3&J*ib«c-r«. c<Dtc&, _Li3*#i*© 

i 3 *IS;Wfc^3©SIJfe©^©Sft®[ 30 

[0 07 9] S&fc, TaJ^JttCTaOM^aJS-rSC: 
it?Ta/TaO«Jl«Ji<0^^t«SHjt2 3*J&fc"T 

Ta«©SlKTa OJB*»Wfcv^ **flBUJI2 2 
J^£*2©3Q*©JB«J:l)t>. Tatt2 3a*Jj:CfT 
aOM2 3 b©Jg^£. fctslSj— ttr. ffiK©fflKCg» 
KftW-T.5Ci*f5Jtg-C*5. C*l(CJ:*)> BffM©EU 40 

[0 0 8 0] JK_h©<fc 5 CC^3 ©SUi©^©SS®K 
3fc-?X2'tC«fc*U& TaI2 3a±(CTaOM2 3b4 
aDB-r*CiJC«fc»)»JSStlfcTaOli2 3biTaI 
2 3 a(08W«j6*WJ-*^««2 3KJ:r>-C - 7 , ^i'^ 
*->13S»S(L?!;CtKJ;'), EUV*tC*fT*a 

>©*ffifiUf**ffiB3-&SC.!:#t , C*S:te«>» EUV 50 
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[0 08 1 ] v^i'WKS^Ta/TaO 
»»«®iLfcC:ifcJ;^. Ta«2 3a*JJ:CfTaO 
J«2 3b©IW£, flfJi^-tt-ceSOffitCSgWKWHW 
TSCi*fiiNB&&4;fc«>, §rM©EUV«Kt££W 

[0 08 2] ftfc, »3©3£tt©?lS»«:Ju TaJBLfcfc 
T a OJSI£8iJl Ufctt^^JR&tftiKttflU OtflU 
TlittG, TaI©WcTaNi^^>^Jl' 
cn6©2®JULh*><=.^4«)Sfli ; &ffl^'2.Ci 

[0 0 8 3] &4b v ±IB©»1 4 ^2S.D f ^3©»Sfe© 
0g8-c». =£jfj»2 4LT. Si/MoMffli,^i>5 
#5. S i @©ffefo «P M o JS i ©Jl*f*©M^A# 
mi^yifi (Be) »*JBt»T*>m>. 

[0 0 8 4] mwmmcD&m 

iicji/Miic. ±e»i thorns <D^omm 
<Di,>-rti$><Dm£mmy£'?x#*m^itE uv y v 

7^ISS$t?Ci*««i-rS. ffi-jt. 04 ©&jfc 
(CVDm X^i/Sy^Iig, *MK«CDg, -f* 
^i^^v U— if3te(cj;5 y v ^-5:7 * X?M) , 4B 

So 

[0 08 5) 11 2 «$#§BJ©ljt4©|©fc©0ffi(Cj:£ 

euv; v^-77^xg^Bj-r^@t?*-s 0 mi 2© 

EUV&3£$tKtt. rj£ffi«0l£f6 8^05-^5 2 01 
-5 261 (1 99 9) j (f&MWmm£i) KiS^Stl 
fcfc©-C*-5„ C0I1 2©EUVR3fegga«> 

^-Y^fc«^^f^-i'^'©^* hvy^F) *^^§ti 
Euvat*"r4*>©r*D» E$JS£5 ii> ?t>^5 

2i, ifi5 3i, EUV«5 4i, S*f«5 5a. 
5 5 bK«fct(«JsSSJh**«R)e^»4, S»it5 6 a, 
5 6 b, 5 6 c, 5 6 dfc^gfcjSSn&tt'Maa&feS 6 

5 8 «feTl>^„ 

[0 08 6] 51B?t>A*52 ©JSHfCgftW ^ 

nrfco. a«5 3«. es«#5 i(ctg#6nr?^ > 

SXf-^5 7*5ctO f ^i>'^*X7 : — ^5 8*t|a»^ 

nrt^So ?t>/<5 2i'3(cfe^t > 3tmyt¥-m 
*mm-zmMm5 5 a, 5 5 bra. *+>*5 2<dm 
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fflfcKtf 6ftfc#iKAMa5 2 ai, ?^ ftSXf- 
J>5 7©|H|CC-*ft*neB3ftT:to>J , i»/,h&l&e¥* 
£«J&TT £SW«i5 6 a, 5 6 b, 5 6 c, 5 6d». 

*?SAI-fP 5 2a ZWmc?- + >M 5 2 ©ffliJffl&gttlS: 
Wenrfefp. ^SA8CI5 2 a#>k3^>^5 2|*J(C 
EUV^AWS-liSo 

[0 0 8 7] EUV'JV^77^I1 (EUVlfl 
?M) CCte^TW:* ±IH»1 %:\<>Lm3(D9m<Dftm<D^ 10 

* ^ # - J: $ - >Mist# 3 ?IM 3 ftr (, > SffiiJ 
©S) 4^i^xf- ^5 8K^|nj3-£SJ;9CCl, 

fc, e u v 'j v ^5 7 ^ f 7 * [• i/y x h AJifsnfc 

-v>5 7{c^rSj§if€»«J:5(cL-c, ^x^j^xf- 
5 8 KSiEJC-fe h 2ft£„ 

[0 08 8] EUV5tM5 4^P»? + >>'-C5 2F»3(CAIt 
L-fcE U V?lctt, ftM-%&m<D%.Mm 55a, 5 5 b "C 20 

^^•^->(CA»fL/fcEUV^«v^^^'^->-C®:JR 

sn, ^^->M«KA*fbfcEuv*»JSi!f§n 

So CftitJ:^ S*fMv7i74 EUV^AIt 
-r3;f£->M^fCJSDfcEUV^#t£KSt3-£ 0 E» 
SvX^4 1-CS«StlfcEUVaB l 
^©S»S£5 6a, 56b, 56c, 56 dTjl|^AS*f 

(0Jjt«l 0 : l&£tr5«4 : 1 ) , ^#2x^4 2 30 

^ ^#^7x^4 2 r*. 

i? 4 i ©±§ba £ - ^m^m^&k btcE uvytmc 

.kVmftZtiZ. SlfiSfvX^4 l©fi® (EUV 

nm 5 4 6© e u v***A*f-r # - 

-7X^lXf-y5 7&tJ:0j££3ft, CftfCfSD 
T, ^i)x^4 2©fiSB, •i/X^X'?— 8 5C 
«tD^3E3tiS. C©cfc^(cLT. SfflvXi'4 1(c 
*fiR3tiTt^^4f->«: i-5 E UV36iicj: ?) . ±IB 

7* Fuyxh«*sn5. 40 

[0 0 8 9] E UV»5»7 L/c¥^f*'7X^4 2 » 
IftStl, CfttCj:?), *i#'?in4 2±i£:EUVi; 

vy^7 ^ Kisuyx ft So c© 

l/yx h rt$~yifi&WuZttfc¥mfoy x^4 2 

ri/^ h^*->©Tfc^Sftftd6ll**fcB&iil 
Ji^F^xyg^^rSx^^xg, **Wi± 

ftSo S6fc. -^OXAlgWOWft 1 )! 50 
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[0 09 0] ±12© E U V**Xg«cflH,>fc_hlBfff 1 ft 

(mz.mm 1 o o [nm] ?is©«»^- 

^•7x^4 2 {cfifcftJ: 5 fe^tiffflfeSnX 1 0 0 

[nm] mmommmmn:) t&vintiz&ic 

[0 09 1 ] 

^vX^JCtftfcf, ii>ft< i«>a®*STaO©*rX« 
^ibTTaO-C^SnfcJg|*Kfl5H* (7X?;^- 
» i-T*. flJfc. «JR#^*TaO^J8r«*». 
^BTaE TaNE XBTa^^it^Ta 
^KTa/Ge^m Ta/Si^I, Ta/ 
B^lgfti*) ©±KTaO©»tXBSi LtTaO 

(c J: 3 ?x >feg-rtv*Wf rj-r-S c i*s-c# . 

^ A£ ->^Bf D U V^Kfcff 

SSIf$?; Ta^TaN KJt^ffiMS C i^~C# « 
®jR^©^^^^->gBHM (Si) *>&©JE*j2p£ 
©^fc^SK-fSC 3. -e©M*. 7Xi>;^ 

->^^F{C^*->SRi^ar->gpi©a> h^X 

[Hi] *&m<Dm i ©JSrt©^«:<fc seuvdv 
[12] ^mm<om 1 (ommmmic «t * e u v y v 

^ 7 ^ fflglMl*7X ^©i^3»XfI*ii?§-r SH-C 
T a OK©7^ t f-C©jS^J©igB#^b«:^b?tSr* 

So 

[04] DUVTfetcMTSTa, T a NR^T aOIS 

©*ffis mm<Dwmmm^ u tcmx& 

[15] TaE TaNR T a OMicol,^T©v'7 

[ 11 6 ] *^BJCD0 2 ©SeHS©^(Ccfc 5EUVVV 
?77^ jfSWfl*^ *©»rffl*IBSIsrT?**. 

[07] *^6bj©» 2 (ommmmit & & e u v y v 

[08] ^^(Ta), lfft*>«(Ta 
O) . m<i.$>Z)l> (TaN) *^S»b?cB#©MJ¥iS 

«*iW5£u *a*tmcu?t*s*©W4^"rigr**. 

[0 9] KJR, aBR©EUV*K*WS« 

iRffi« ( f 2 ) ^tBIt?*5„ 

[010] *»b^(dh 3 (Dmmmzwtc ±4euw 
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[Bin ##pj©h 3 (ommommic ± s e u v y 

[012] *«H©»4 <Dnm<D&M<<C iSEUV'J 

[013] i*©E UV y V ^57 ^Mg«S836v 
x*©Kffi«it0-e &•*>,, 

[014] §6*©E uv V «7 ^f|g|fflS*v 

x * ©M3§iig£!&0jTr 5 etc* s. 
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* [115] EUV'J VP?? <tm%M%m%:-?Xi?(D 

i rmmm, 2 &mm. 11. 12, 13 v 

2 1, TaOl, 22 7X #$14 
JR 2 2a Tag, 22b TaOJi, 22c 
Tal, 2 3 vXZmnm. 2 3a TaM, 
23 b TaOR 4 1 SStlS^X^, 4 2 
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[04] [06] [07] 




[08] [010] 




mn] [012] 




«fH2 0 0 2-2 46 29 9 
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